Problem 1. : '
For each of the following sentences; give an example of & matrix A with the following
properties, or explain why it is impossible.

7. (a) [4pts] A is a 3 x 6 matrix with rank and nullity both equal to 3.
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(b) [4pts.] Aisa 6 x3 maigrix with rank and nullity both equal to 3.
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Problem 2.
Recall that two vectors 7, € R™ are perpendicular if their dot product is zero: 7@ = 0.
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(2) [5pts.] Find anonzero matrix A such that A% is perpendicular to the vector = |1
1

for every # € R®. [You do not need to justify how you found A, but you do need
to show that your choice of A satisfies the prescribed condition.]
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Problem 3.

Let Z, 7 be two nonzero vectors in R". Consider the set
V:{’D’ER" such that ¥-Z =7- §} .
(a) [3pts.] Prove that V is a subspa.ce of R". /
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(b) [3pts.] Let now 7 = (1)] and ¥ = [_211 be vectors in R* and let V' be defined as
I] 0
above. - ) L0
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Show that 7} = _1'1 , Ug = } and U = :i belong to V'

GO0 v L BB

__“*-1\0?() —-“ \)2‘6\/
R EABHEL R
B = ©
VL€ N\

Scanned by CamScanner



This problem continues from the previous page. Recall that Z, ¢, %1, ¥, and ¥ are
defined in question (b), and V = {# € R* such that 7 - Z =7 7/}-

(c) [5pts.] Prove that {7, %, 75} is a basis of V.
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Problem 4.
(a) [5pts.] Using row-reduction find, if it exists, the inverse of the matrix
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(b) _[5pts.]_Let A be the matrix defined in (a). Find all soluti
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Problem 5.- '
Let P be the plane in R® given by the equation z — y + z = 0.

(a) [5pts.] Let T : R® — R® be the reflection across the plane P. Find the matrix Of
T with respect to the standard basis of R3.
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(b) [6pts.] Find a basis B = {@,, 72,73} of R® such that the B-matrix of T is diagonal.
Write down the B-matrix of T'.
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